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Increased triglyceridesIncreased triglycerides

NormalNormalNormal DMDMDM NormalNormalNormal DMDMDM

14%

11%

12%

9%

14%

11%

12%

9%

13%

9%

21%

19%

13%

9%

21%

19%

MENMENMEN WOMENWOMENWOMEN

21%

16%

10%

8%

21%

16%

10%

8%

24%

15%

25%

17%

24%

15%

25%

17%

Garg

 

A et al. Diabetes Care 1990;13:153-169.Garg

 

A et al. Diabetes Care 1990;13:153-169.



Mean Plasma Lipids at Diagnosis of 
Type 2 Diabetes -

 
UKPDS
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LDL-C (mg/dl)

HDL-C (mg/dl)

TG (mg/dl)

Number of Pts
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LDL-C (mg/dl)

HDL-C (mg/dl)

TG (mg/dl)

Type 2Type 2Type 2 ControlControlControl
MENMENMEN

UKPDS Group. Diabetes Care 1997;20:1683-1687.UKPDS Group. Diabetes Care 1997;20:1683-1687.

* P<0.001, ** P<0.02 comparing type 2 vs. controll* P<0.001, ** P<0.02 comparing type 2 vs. controll
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JM et al. Am J Med. 1974;57:551-560.Olefsky

 

JM et al. Am J Med. 1974;57:551-560.

* Total area under 3-hour response curve (mean of 2 tests).
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and Low HDL-C
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“Normal” LDL-C Levels in People with Diabetes Can Be Misleading... 

Small, Dense LDL-C Particles Are More Atherogenic
 

““NormalNormal”” LDLLDL--C Levels in People with Diabetes Can Be Misleading...C Levels in People with Diabetes Can Be Misleading... 

Small, Dense LDLSmall, Dense LDL--C Particles Are More AtherogenicC Particles Are More Atherogenic

DiabetesDiabetes

LDL particlesLDL particles

“Normal”
 

LDL-C level, however:“Normal”
 

LDL-C level, however:
“Normal”

 

LDL-C level“Normal”
 

LDL-C level

No diabetesNo diabetes
LDL particlesLDL particles

Number of LDL particles
Concentration of apoB
Number of LDL particles
Concentration of apoB

LowerLower

CHD riskCHD risk
HigherHigher

Small, dense 
LDL with 
more apoB

 

Small, dense 
LDL with 
more apoB

Austin MA, Edwards KL Curr Opin Lipidol 1996;7:167-171; Austin MA et al JAMA 
1988;260:1917-1921; Sniderman AD et al Diabetes Care 2002;25:579-582.

 

Austin MA, Edwards KL Curr Opin Lipidol 1996;7:167-171; Austin MA et al JAMA 
1988;260:1917-1921; Sniderman AD et al Diabetes Care 2002;25:579-582.
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PROCAM Study:PROCAM Study:
 
MIMI--Incidence according to LDLIncidence according to LDL--CC,  ,   

ΗΗDLDL--C and triglyceridesC and triglycerides
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Putative Mechanism for Increased Putative Mechanism for Increased 
Atherosclerosis in Type 2 DiabetesAtherosclerosis in Type 2 Diabetes
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Oxidative stressOxidative stress

AGE = advanced glycation end products
Adapted from Bierman EL. Arterioscler Thromb. 1992;12:647-656.
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Lipid Guidelines for Patients with Diabetes
 American Diabetes Association Guidelines
 

Lipid Guidelines for Patients with DiabetesLipid Guidelines for Patients with Diabetes
 American Diabetes Association GuidelinesAmerican Diabetes Association Guidelines

Dietary therapy
 

Drug treatment
Adults with diabetes

 
LDL goal

 
initiation level

 
initiation level

Without CHD <100 mg/dl 100 mg/dl
 

130 mg/dl

With CHD <100 mg/dl 100 mg/dl
 

100 mg/dl

Dietary therapy
 

Drug treatment
Adults with diabetes

 
LDL goal

 
initiation level

 
initiation level

Without CHD <100 mg/dl 100 mg/dl
 

130 mg/dl

With CHD <100 mg/dl 100 mg/dl
 

100 mg/dl

“...people with type 2
 

diabetes typically have a preponderance of smaller, 
denser, LDL particles, which possibly increases atherogenicity….”

 

“...people with type 2
 

diabetes typically have a preponderance of smaller, 
denser, LDL particles, which possibly increases atherogenicity….”

American Diabetes Association Diabetes Care 2002;25(suppl 1):S33-S49 
American Diabetes Association Diabetes Care 2002;25(suppl 1):S74-S77
American Diabetes Association Diabetes Care 2002;25(suppl 1):S33-S49 
American Diabetes Association Diabetes Care 2002;25(suppl 1):S74-S77

Patients with diabetes need lipid-lowering therapy because effective 
management of blood glucose only modestly improves plasma levels

 of LDL-C or HDL-C. 

Patients with diabetes need lipid-lowering therapy because effective 
management of blood glucose only modestly improves plasma levels

 of LDL-C or HDL-C. 



NCEP ATP III: NCEP ATP III: 2004 Updated LDL2004 Updated LDL--C C 
Goals, Treatment Goals, Treatment CutpointsCutpoints

Risk Category LDL-C Goal Initiate TLC
Consider

 Drug Therapy

Lower risk:Lower risk: 
00––11

 

risk factorrisk factor
<160 mg/dL<160 mg/dL 160 mg/dL160 mg/dL 190 mg/dL190 mg/dL

Moderate risk:Moderate risk: 
2 risk factors2 risk factors

 ((1010--year risk<10%)year risk<10%)
<130 mg/dL<130 mg/dL 130 mg/dL130 mg/dL 160 mg/dL160 mg/dL

ModeratelyModerately 
high risk:high risk: 
2 risk factors2 risk factors

 (10(10--year risk year risk 
10%10%––20%)20%)

High risk:High risk: 
CHD or CHD risk CHD or CHD risk 
equivalentsequivalents**

 ((1010--year risk >20%)year risk >20%)

<130 mg/dL<130 mg/dL

 optional:optional:

 <100 mg/dL <100 mg/dL 
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In diabetic patients, nicotinic acid should be restricted to <2g/day.  Short-acting nicotinic acid is preferred.In diabetic patients, nicotinic acid should be restricted to <2g/day.  Short-acting nicotinic acid is preferred.
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••
 

The primary The primary 
composite endpoint of composite endpoint of 
CHD death or nonCHD death or non--fatal fatal 
MI was not significantly MI was not significantly 
lower in the lower in the fenofibratefenofibrate

 group compared to the group compared to the 
placebo group.  placebo group.  

Composite CHD death or nonfatal MI at 5 YearsComposite CHD death or nonfatal MI at 5 Years
(% of treatment arm)(% of treatment arm)

p=0.16
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••CHD death was not CHD death was not 
significantly different significantly different 
between treatment between treatment 
groupsgroups
••Nonfatal MI was Nonfatal MI was 
significantly lower in the significantly lower in the 
fenofibratefenofibrate

 
group group 

compared with the compared with the 
placebo group.placebo group.

CHD death or nonfatal MI at 5 year followCHD death or nonfatal MI at 5 year follow--up up 
(% of treatment arm)(% of treatment arm)

P=0.22

P=0.01



FIELD Eye substudy: Summary

Sub-study findings:

 -79%
 
first laser therapy

 
p=0.0004 

 -79%
 
2-step progression,

 
p=0.004

(existing retinopathy)

 -64%
 
macular oedema

 
p=0.09

 -34%
 
combined end-point

 
p=0.022

(laser, macular oedema,

2-step progression)



2838 patients

•
 

Men and women aged 
40-75 years

•
 

Type 2 diabetes (defined 
by 1985 WHO criteria)

•
 

At least 1 additional risk 
factor for CVD

•
 

No history of              
prior CVD

Atorvastatin 10 mg
(n=1428)

Placebo
(n=1410)

5  years

Collaborative Atorvastatin Diabetes Study 
(CARDS): Study Design

Patient population

•
 

Time to first occurrence of acute CHD events, coronary 
revascularization, or stroke

Primary efficacy end point

Colhoun

 

HM et al. Lancet. 2004;364:685-696.

•Trial stopped at 3.9 years, 
2 years earlier than expected



CARDS:
37% ελάττωση

 
πρωτογενούς

 
τελικού

 
σημείου

Colhoun

 

HM et al. Lancet 2004;364:685-96.Colhoun

 

HM et al. Lancet 2004;364:685-96.
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Intensive Multiple Risk Factor Management in Intensive Multiple Risk Factor Management in 
Patients with Type 2 Diabetes: Patients with Type 2 Diabetes: STENOSTENO--22
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Months of Follow-up

N=160; follow-up = 7.8 years

Primary composite endpoint: conventional therapy (44%) and intensive therapy (24%).
*Death from CV causes, nonfatal MI, CABG, PCI, nonfatal stroke, amputation, or surgery for peripheral atherosclerotic 
artery disease. Behavior modification and pharmacologic therapy.

GaedeGaede

 

P et al. N Eng J Med 2003;348:383P et al. N Eng J Med 2003;348:383--393.393.

0 12 24 36 48 72 9660 84

Aggressive treatment of:

 Microalbuminuria with 
ACEIs, ARBs, or   
combination

 Hypertension
 Hyperglycemia
 Dyslipidemia


 

Secondary prevention 
of CVD

Conventional Therapy

Intensive Therapy

20% Absolute 
Risk Reduction

48% Relative 
Risk Reduction
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